This paper presents design of wavelet based multi resolution controller to deal with load frequency control problem of multi area power system under deregulated environment. This proposed novel control strategy shall take care of nonlinearities in an effective manner. This proposed controller is tested on open access two area power system under one possible contract scenario. The performance of proposed method is compared with normal PI controller.
Introduction
In power system load frequency control is more crucial problem due to frequency fluctuations there is a loss of economy to the country indirectly [1] . The fluctuation in loads causes the kinetic energy stored in the rotor altered [2] , which affects the frequency deviations of the power system, due to frequency deviations, the undesirable operation of turbine and all power system components occurred [3] . Now a day's load frequency control problem concern to deregulated power system is very much attracted by the researchers due to its complexity. In deregulated environment design of load frequency controller is very much difficult due to more number of input parameters and also rapidly varying load demands of DISCOMs [4] [5] [6] [7] [8] [9] [10] [11] [12] .
In this paper a wavelet based multi resolution controller proposed to solve load frequency control of multi area power system. In the design of the controller a decomposition technique is used to decomposed unwanted frequency signal and noise levels are reduce. Due to reduction of noise levels, there may be an improvement in the system dynamic response. The performance of proposed wavelet controller is compared to conventional PI controller under possible contract scenario.
The remaining paper presented the following. Section 2 the modelling of deregulated Thermal -Thermal system bilateral contracts is discussed. Design of multi resolution wavelet controller described in section 3. In section 4 simulation results are presented. Finally conclusions are given in section 5.
Mathematical Modelling of Restructured Power System for LFC Problem
The dynamic model of two area thermal-thermal deregulated power system to address load frequency control problem is mentioned in Fig.2 [14] [15] [16] [17] [18] . The Area Control Error participation factor is represented by apf for a multi-area power system consisting of M generators in a control area [21] .
The dotted and dashed lines in Fig.2 shows the load demand signals based on the possible contracts between GENCOS and DISCOs that carry information as to which GENCO have to follow a load demanded by that DISCO. These new information signals were absent in the traditional AGC scheme. The representation of two area power system with two plants is given in state space representation as [4] . 
Design of Multi Resolution Wavelet Controller
In this paper a multi resolution wavelet controller is proposed to mitigate load frequency control problem of multi area power system in a deregulated environment. Wavelet transform approach is widely used in signal process, but in this paper first time wavelet transform is used for the design of a controller to encounter load frequency control problem [22] [23] [24] [25] [26] . The control law is given by = + .
where
• ,
• are linear functions. In the design of multi-resolution wavelet controller the error signal is decomposed into packets of frequency known as wavelets. The error signal is decomposed into = (6) where, k i is the control parameter. Due to this wavelet decomposition technique the noise level can be eliminated. The control signal is generated by adding all these decomposed signals as shown in below Fig. 3 [27] [28] [29] . 
The scaling function is a weighted sum of the shifted version is represented by ∅ 2 = ∅(2 +1 + ) (9) m+1 is number of approximations. +1 = ⊕ = information added upon moving from the coarser ( ) to the finer +1 ( ) while describing about original function. • ( )
( ) complement functions of ( ), ( ) respectively. The most effective approach in finding out discrete wavelet transform (DWT) is 
Simulation Results
In this section the performance of the proposed wavelet based MRPID controller has been studied under one possible contract scenario, simulations are performed for the contact scenario under various operating conditions and larger load demands.
In this scenario the performance of proposed controller is compared with conventional PI controller. The simulations are performed by using MATLAB-SIMULINK. The parameters for two area thermal -thermal system are given tables 1&2.
Contract scenario:
In this scenario, DISCO has the freedom to contract with any GENCO in there and other areas. So, the entire DISCOs contract with the GENCOs for power based on following DPM. 
It is considered that each DISCO demands 0.1puMW total power from other GENCOs as defined by entities in DPM and these GENCOs participates in AGC based on the following apfs. apf 1 
Conclusions
In this paper a wavelet based multi resolution controller is proposed to LFC problem of multi area power system. This wavelet based multi resolution controller eliminates unwanted frequency signals effectively and exhibits good dynamic response (low overshoot and low settling time) compared to the conventional PI controller. The overshoot and settling time is very much attractive with wavelet controller compared to conventional PI controller.
